Requested Patent: JP2000029731A 



Title: 

A DUAL-MODE VLIW ARCHITECTURE WITH SOFTWARE-CONTROLLED 
PARALLELISM ; 

Abstracted Patent: EP0962856, A3 ; 

Publication Date: 1 999-1 2-08 ; 

Inventor(s): SHIELL JONATHAN H (US); BARTLEY DAVID H (US) ; 

Applicants): TEXAS INSTRUMENTS INC (US) ; 

Application Number: EP19990201702 19990528 ; 

Priority Number(s): US1 998008831 4P 19980605 ; 

IPC Classification: G06F9/38 ; 

Equivalents: ; 

ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units(130A, 130B) and plural program counters (11 OA, 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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[000 1] 

ru^ ^t^iitftv^ru*: ^ rubral 

B (VLIW) *«ffl^t<0-Cft&. 
[0002] 

[ft3fc<0j$ffi] *W«iVLIE <6g*frS. Very Long 
Instruction Word) V>f ^nTo-tr v^RIf? 4 

ro-fe vim. SttorrU 3 yT*OJB»TffiT& 
&Jf££l;L SgCO&^V^MffJSa (instruction 
level parallelism. ILP) fcfWH-SlfcfjfcJ: ORSStt 

xT • 77»J^y 3 >1ig^£K£l*0iBaElLP£ 
IfeftS-iSflBTS^V^ ?X?U<>Umf9!m (TLP) 

tfchzmt. z. cox Lfr?x9\*mmiiz\m 

^Ltz^m\,zmhix^j:< t i>$t+Xim^<?)$i^ 

^tffi^x; (X(iXl/7H)^^<7)rJ-h'$rMT 
[0003] 

^n&^zm&m*. ^am<n ^mmn^m (mi 

nber crunching) j T^y^— 5/3 y^SBWWrftOJ: 

^iiso. )\^7^<F>?x?\zmzWhx-hh. % 



i/o**. n^it^a^SDSprri;^-^ 

3>iiDSPtSJPJiyi^^^^^r^$ y^x^-h. m 

%n?x?imnKt'ME\wttLT^%\,\ imx 

[0004] i^OTtt^fttfXSTffiTl!tO«4*ifc. ft 

<7M&^ »M)Vhmmx^J ^.-Mz J: &MfcTu 

9^(C^ «fc d U y K^COVLI W*#C& & • 

y 7 n \M yH5£4L— VLIlifftrfflS 

tv^ 0 zntttxu. Mlcoru^A - x^y?* 

>^t^hX'fobo%W)Wj:h$i^x V If-Aj&gye 

[0005] X-/\'-^ir-7 • TO* ylf ( itlliA 

ilfc^-K ■ XbU-A^tT^'^^ilTV^,, Aft 
^Nffr^>\ XttMa^Xh-yP (stall) -t&^T'A^ 

^3, 771 , 138^(^^ $ tlT V ^ c 
^M^T'Uff^ix^ 2a**'<y ^ r (c J: S/o-fe ? 
^«*LTV>6. nA-bftfciS r 2 S^-^ry^ 

tT^^> 0 T^03-^^>01»:VLlimfr. 

(Cj;^> m^X9Mf^ru^y^t^ms t^o 

[0006] 3D.iT. VLIwru* y^i^^m^^jl 

^vvwgzws&kizimizt. mmmff^miz 

jlSHfrt&o fi!oT. VLlwrn-fe-y-9-»i»Gi^»ii$ 

fcrtt »j v-xzwmmziiim-rz . 

[0007] 

[^S^»^l>^^g] *JK«i. ^t-^1x 

o^#^ist-^ • ru^ y^rxhh. f-? • ro 
-fe v wzm 1 2 ^- vnt'htyfrX'MiRmizmft 

~th 0 W,\^-YXM. 7u7vi±^\mi&ryTu7 
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yh,ij ? y fcDUfflTX'T- 9WJX9 <DMSi Ltz i> (0 

x ? t rnmemsmzim tx ru ?y A^com 
cot- fwxftttm uzm 2 u^mmmt zim 

[0008] imfficOT-? UiSXfteA^M F¥#fc 

b^m f mm l tz ¥ j a& t>m&zti. immcomtm 

A Wf-*\sVx9tA+M HonBatlHL, 
Sj^Tn^Atf^y^iBiM F*>r-*U>?x*i: 
BtM Y<m%3kWtlzm®eth. Sg2*— FT'tfr- 
*rn-fe 2 BOSfcfc LfcTn^ F y - 

4 Ft BiMFHaWLTHi. fr*tr. Sl^-FT 
14. SfRlSJSBIW^yX^^A^ F9HHc J: Qflff 
Siti. J62*-F?li. mmm^Jx^cyA^ F 
SHhFAiM F»ft*H»U MWSSPP^x^Bir 
>f FaWhFBlM FIWfr£JWri. 

[0009] f-^ro-b •y-9-ttM-XUmi^^X^ 
OWB£:frLT»l*^Fj&»4>m2*-F'V *LT!I§ 
2 F4»6ft 1 F^^STS & o 

[0 0 10]»2*-FT'UL f^ro-fevtll* 

?^7^& 20^^X h >J 
( 1 ) AIM Ftf>T-*uyx*fcAlM H^Wtt 
*#JH*t&*^k (2) BlM Y<r)f-9Uz/X?tB 

f-f i ^tlz±*)^ T-fm-b -y IN* AIM FWGS 

WBHttMN-£*fr»*tffll 1 #*x F U - AfcjB 
f^rotytii, &ltiK*xh>j-A£J: 
OfiMSfiiBiM H^f-^l/yX^^tjfcJsSL 
HB* HcOr-^l-^X^iOfflSr^-CtJ;^. d 

osara. f-^rntvw % bim f^sheum 

mco^^^mrh^(o^^m2^x f u -a 
tzmi-z. 

[ooii] r-^rn-feyi«it&^*Ei*r&ro^ 

1 7uy?j>>Wy?\izfttifth&W ?}VX*7 
2*-FTtt, f-^/Pt >yim3S<9lM?/PT£ 

i. Xtt. W2 : t-HTli. r-^ru-t-yirasn r 
n^7A#^y?£#jk^iN/2t'y h^7x7 

f-U ^|g27"D^^A^^y^^S"r^N/2t'y 



F<ttfr^£7x??-$-i. . 

[0012] r-^ro-b >y-»m. 35 1 tfr^.x h U-A 
[0013] 

li. im&xTv*vVX\±ftxtn&T*Vx • >f yx 
hy*yh aTMS320C62x/C67x 7 r £ V ayT o-ir y lf£ 

(4. ^Zy-^VX • 4 yxh^y F*b&>felHE3*iT 
Hi riKS320C62x/C67x CPUh^^y F . #»g;#>f 
Fj £ rTMS320C62x/C67xg«ffi{BSj **fg3*ifctr\ 

^^rio 

[0014] ZZ.xm\\,zmh t . Ctecoffir^$$m^ 
M(CPU) 1 0 0coaTt7n?yJ±**:V 1 05tf 

5rm^tio C6x(i^VLIWrnHrv^. tthhk*M 
Fl 30A^B^>f Fl 3 0Bc02^>f F^*iifcfc:a 
.m^il/cV^ A^>f F 1 3 0A^B^>f F 1 3 0BC0^ 
f)K HRWS6KfcWf^i4ffltf5«fiSiafc#P 
i/XjyrlJVlAbhhlA 0B£^tf. — JUfcCGxT* 

^^fc^^at&^jrfia^ri. y7h^x7tm 

yo-y^tc^^^^iii. Ziit>S^<7>7u>y?iNL 
WW 7y4 y<vmm®mtZT < xn y i-Ztih. 

(hxmmX'C0%--<?)VLW±til&*y y htWitlh • 
[0015] ^A' 7 f /f3- Kgl 1 1 5<0 

7i7f-7D^»)y^ (PC) AtfW*PK«l l 
OtziqTFlsXZtLhfii&tyyhli^ 
t'J 1 0 5 *^6^f ^ ^ 7 f /f 3^ Kgf l l 5 
£7x v^Ztih. ^T>rxy\-.yf-/Tn-FIIMl 
1 5\±Ztih<mfrfcttT?--YL^ x*rV*-)V 
L . «ttt«^fc Jt 0 Sl^Sfti J: 3 ^^ffilEilS 
(S. L x MX(4D) ^^>f K^r^x/\- y^-ri> 0 8^ 
■iW^^^ao-r-rxyt^Sjh.. F^04. 

at^s*>^ o i T&i. ^ f 1 3 oAh 1 3 omr 

v?yJ*ft®i!mth&%mimi 3 5At 1 3 5B£ 
*«*stti«^. ^I5^i*i^ffil 3 5A 

gmi \0\zm^Lxmz%TY\sXfrt>a)y 

1 2 5tMn, »ui**fttfc«^. waa^x? 
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wmmsmi i ofcjssLxsjwswa^/Ny f? 
Sit*. AMr7^yttSgli 2 0<i. ro/7A^ 

[0016] SUtOwfc. AIM F 1 3 OAXIiBlM F 

l 3 OB±co#^iH«^uyx^7r>f;n 4 OA 

X. l^X*^»14 5*:frLTlM F*fc»Ho«D 
^W^X^iSSRO^rfET*&. #1M KOllfirliT 

-^.x^ey i60£**u wim fi 3 0Aki3 0B 
x9 1 5 otic6x7-o-*-ytj-i o o<vsmzmwtz>Wi 

[0 0 17] $oT. ^^^Xf^ll t^OKffi-C* 

T£ Wltf. 1 BSfc 1 h y -A<o*£«^|g"C 
*&. H2ll**W^>lWt0!tH«f-&. M^^7x 
7f • Tu?y&W>9RmWgm.\ 1 OAtK^ 
r&MWSb&SfrAlM F 1 3 OAfcBlM F 1 3 OBfcRIt 

&*u>. ro/^A>ty i 0 5^^faA- 7 f 
/t^-FSMI 1 5fc2otf);K-ht>*>&. tfMH^ 
x^y^/rn-FgBl 1 5te2o<7)gfrftl 1 5Afc 
1 1 5Bfc#JffiS*lfc. #ggl 1 5 At 1 1 5B£teigr 

^r^r^2 1 7 Ah 2 1 7b#sejo3*i*:. tiftrrr 

92 1 7A£ 2 1 7Btt#*AtM F 1 3 OAfcBlM K 1 
3 0BfcHM*£fi3W-* . X. #«§£B 13 5Bli7x7 
f -rn^A^f^yWSIffll 10 (Hl)oftfc 

9t:7x-yf--ro^A*^>^aixsHaeffli io 

BtfiSr-^iS. JOiT. 7x7f ■ ro/7M»)> 
?M/ftJtfP^Sl 1 OAfc 1 1 OWTO)£X0)toWt4 
TyJ>W&l>. *«1 2 0Afc 1 2 0BfcLT. A^>f 

*• Hfl^lSOAfclSOBfcHttC**. 
[0018] C6x^^2m#«£jSLTV^#. /n 

?**;WBi:ttJMr*) fcfc4H*«r»C**. Cfofctt 

1M ^/W^rBt KoaAfr^HfcARtfE 
1M Ffc4Hta*U *tM FO«MMtt«3fc«iWf 

m^mnmm&wm^izm&zs-i t tea 

SSflfcV* ( 1 5\zyh >y Fft£ U-F/XF 

TX«HRf)/»a^^^yX^<oJ:d«r) • IBStfc 



4«9Sfefr«:l»jl:T**. 

[0019] 02 fcBS-rSTo-fe -yim&T^i 3 fc 
SrfW^. 7x y^- rn^A^^y^Stf$iJffll^S 
1 1 OAfc 1 1 0BO#«#,. 7X3? J J*** VI 05 

vf-/r3-FiSBl 1 5Afci 1 5B^^^y^»y 
F (VLIV8**'^7 FOV2) ^7x7fn. fgtf* 

Yrrtv&ti i 7At 2 i 7Wi«^^Aavw--f f^ 
>F-f*. <kwc#im HofaA- 7 fM 
ra-KIffll 1 5Afc 1 1 5Bte rji^j owe* ■) 
Hfiffi^^^ F£JW*-£. *<9fiK^a*friM F 
fcr-f^vf-Sft* (AIM K*)**ttAMC§aC5U 
LK MK StfDl'V BA4HiB£B*)S2. L2. 

WT\ fa^7f3&^ra-k7W r ffi^cOj C6xfc 

[00 20]#STn*yirm. 4MfL/0*5rHWi 
^V*?&tfXxT^Bl 2 5liA^>f F 1 3 OA$0flPV 
VX9bK*T4 F 1 3 OB$0fflI^^^^>V*^m^ 
Sia^x^^XxTgMl 2 5te 

ZitllZfc^xm&frZS-ih. A+M Fl 30AkBlM 
F 1 3 0B^H»WBBi»*f«J3*iT ffi& 

ffi$HtLT. -JfW1f>f F3^*(^)»|^*g]R0fl* 
co^-f FT'Jig'ja^^^i^tiS, «te)ia(5«TI±-*- 

mm&ntzfr%<<rt%^zm*L\\ mnwj Y&m 
t"h hmsLfrZfih zl t tfxz zfrzwmt&tito. 

Tmm\m&*<vmvx9tixi>mitt&. ~t%h 

&*m\si;x9mmmf&^x9tzcog&?>- 
coxy-r • ^x9<rm%tfzti*^mt L%\m\ttt> 

[0021] 2o<0lM Y\z£X<m%tbx®m\<>i?X 

9*imtz»2m&i<\ %<<nmmx\ mm^Jx 

i/X9\± r~?X9j *tA Ytz#)frlf{Ef& 0 rxu- 
7\ Ytftt-tt\,X\^\MWVisX9\zm^ 
( X\m^tiW^X'fJxW8L 0 ) LX ob^-h^. 

it^timmu^x9xmmu^x9c^mmTi: 

: TYUzsyy F£H»f&AMR ; ^IS^ 

\±XV-7 • FT'*i^2S>ftiaX0l?ffl^m*4 ; 
Mr^^^*yhc7)TF^^irr^PEK T'J>^> 0 
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r vx^j Rtf r XV- 7\ 1M Y ■ t^timth 

^x^^m^h^^mmvzyx^i± 
2mitzti&<mn%\<\ C67x x-te, 
mA^MWzm&mwwwvisx? 1 2mitz 

[0 0 2 2] ZZX^T^r^21 7 Ah 2 1 IWWl 

4 F 1 3 0A*fB~>M F 1 3 0B£^^££TOfflli3< 
£7t4^K9£I&VvcaiM F 1 3 0A£Sifrf£J; 
3i£££;fU>. SSfiWffc* RIM FfSr^T^T^ 1 7B 

\zztit>cr>ffl£w< vmmzim-rhfiK aim 

Ty7?2 1 7A12B1M FiIft£AlM KjHfl«c£grr 
r 0 j r i j r i j §. r o j 

mcziwmBLti onff=riBr*4 . 

[00233 1 HJU±cOW»lx^^ 1 

5 0AX121 5 0Btf)n-Ftf>J:3&. *5KH<0»Kt- 

b* yh a 

3 1 : F 'J -AAh^X F 'J -AB£#§J (_h 

3 0 : 3(Sl7r'f^i!Hli:iaaR")*ft»(t*vh3 1 
29 : x£7T4>Vmjkfr*tim (b'y F31* >y F 
2 8 : £Xby-AA£¥Xhy-AB£ft§? 
2 7 : »B£*XT7WB*tf» ( OCOWrfr£TCD%& 
2 6-16: ^jft 

15-0: WEL&XtT - -h'7h, JERSOffll 

ViSxflzXVm&fr^lt'vh ( rOjliAtMK 
13 0/V\^^^>ii. r l j Kl 3 0B^\^ii> 

[0024] VfiL&Zy-T • VX^ii^ ZTte 1 t' y F 

1M F^<0!g^£$ijt9U S2t' 7 F#B1M F'vcOig 

[0025] JETFtt* *Wmz X *)$8&tltzZbxisX 
fA#, 0 1 fcSWJ: d FTiji-OX V 

v vimf?&#m*t>m2 i,z$>&xo% 2«p«- f 



[0026] m)\Z7X3?yM±. 7nt y IhPftltS 

*i*>«r zmctzmzviwvisx? icm 

tr. Pf-IM ?)V?®W&xm4 Y - n- KA.rn^ 
%m±-Y7uyyJ±WV?fc*W^Z> 0 &vvc 

fflViSxfCDft^ZW-J YOmViSXf 1 5 OAXliB 
1M YUmwJXf 1 5 OBco^^nt-f^. 
aM77^ V ■ T KI/XI/S/X^PEK^n-H^xT - 
7yJ>lz£*)*:yhZtlhZ.t IZ&MZtlf^. 

[0027] #«UfcAlM F 1 3 OAhB^M F 1 3 OB 

^mizm^txx^^x^^m^mt L&t^ 

•rs. ztivn-xomm*. mtz^-Y • xfu-a 
mmisz/xm® mizm) &3get&&t#hh 
%rsx\ zLtitfmmzmftzti&fiK x\mmruy^ 
Mz£&ftmmi$&co-&tiTm?f2tih. wmvi; 

^zfrximtRifzm&&-?x?£m~fz>. 
[0028] WF\t±mmticomm ttzmx\ xyt 

3) izim*imTt>&. 

1 . 'mizmtxw&frzm*. ftmtwt k^^- 

2. r^itj wm^vxnz^<nwzts:^wmm/m^ 

^fri»iJD-H (C:^^i:StcjaT02oco 
r^Tj ics^^^i) . A^-f Y\zk 
*H Yft&n-Y - x F V-^coi/vyrZMf. B 
Ftce^>f F^Jgn- f ■ x F v-^co^yr 

iffif. ROa (A^>f Fiaffll^vX^O) £Rla£;*^ »J 
cOold_tsk_GRs(CXFT^^ . R0b£Rlb£X 

FT^;W. 

3. AMRSJfflll/^^Ort^SrRObA^a^ ROa^RlaC^f 
fc£«tf>n-F£r$fcfT (»7(C4^>f . ro 
bhRlbcofr^^fion- F^^ffo 

4 . CSR$(|®Il/^X^£0^$:Rlb^i!j v R0bcOrt^$:A 
FOAMR^iJ. R2atR3aS:XF7^;k R2b^R3 

b^X hryyfo. 

5. mmmv^x^co^^mb^m. ROb^^^A 

FOCSR^lL R6b^R2a^|6. ROb^Rlb^^t 
UOCtLreg^save^X FT^P. R4ahR5a£X F7^ 
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7>U. 

6. \SWfflfflUzsX?<Oft%mb*J&W). R7b£R3aA, 

R6afcR7a£X hT^k R4b£R5b£X 

7. ROb^RlbJ-^^yo (CtLreg_save+8) 
^77k R2afcR3aJrXhr^;k (SHRfc:ttR6bi:R7 
b) 

[0029] KfcHie^S 

^*&tf«WKBi i oax^i 1 0B#gi#8<*a\ x 

li r *£^J «fcH5&*M K (tfUlfvx? ■ 1M F > if 

o«B»ft«*. xir^mmiz&^xmmcoznmeyjj 

[ 0 0 3 0 ] H£ Lv^safcWTtirn^^AttSlfla^i; 
X?t®m^iSx?cDm*tn-VI,z9&$:no« 

#**-FT3SrrLTV^v**fcfc^ 7Dtytliffl» 
- Z2 hr-co*£ffiHW-& Z t t,z&MZ 
tifz\i\ £tz. ttM^-VZ&tzmzte. lE^XfT 

[0031] 2f4c^tLh^gfit^tl/c^. 

ftmcomttSMHmta). abc^ Dxi±&t bcdt'#> & ♦ 

t£oT:Tu-fe*y^£ 2X133 (AB/C/D. A/BC/DXteW 
CD) Xtt4«»fc*)trSi # *»ELT. 4*coS^ 
«4. 4ffl<^8IL^S*^5|c^Sc02ftX(i3«c^ 
{zm^oh. 

[0032] mo 1 O^^«^06xT-^x^ 

iz x *)*im*x£7 r a jvmi o . m^mf 

(predication) T*££ 0 *S4 LV^HtWCtt. •lit 

mmz^imti-h. znmn. aim wwi/yx^ 

T^J: 3£i£fg (predicated) g?&) x B^>T Fl±0r£ 



^X'foh* Zlx\±i>hbL^ 2oco^x^c7)^xhU 

tLx^vizLtzuiSAfzmmLxmzzzi-Yx 

Vx**9VTLitt:lib)\^T*\m\Z\bXL±^ 
0. XJi^Sr&lM F*&Btl^x*A^2oo«& 

D*^^*. «0>«3Hi. 3cH7r-f;^^ Xtf 

[0033] m\mi&M<7) i mxtiti. m%&x v v 

h. S3 (±) £04 (T) tt. ^r^-KT\ 

vv-jxtfm<7>*H Yx&mx-mfiLx^h^z-^v) 
£xtf&mtx'£%\,^i^ ^8^nff 

[0034] ^^^SJ»l-> 7 X^^2mYt^^ 
-^St^^-yB^ Kli-efLg^oW H • Vitx 

[0035] f ^ -vm 4 vtimficoy-j 
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*m fori?* mws&mfctmw&s-ixm-' 

ftfg*M F«il»tf)B7 r >f ;U0ft;b 0 r >f 

!✓ * 7 r a )v * mtx\± 3 tr-^- h &mii%\ * • 

[0036] Sf*c7)^hl«l^ ( rc0^(C{i. 
3n-Ftt;£ix£,r*: #RBf# ZtiX^&ZttzimZti 

[0037] m3izm&t. ^mmm^ya^y^^ 

<mWTX** V \i&+T<< 9)VX±S^J^ 7h (2 

k#foWt<i H 1 1 0A£ 1 1 0BH7x7f • rn/ 
5A#i>y*StXH«KBl 1 0A4: 1 1 0B£»T. # 
1M 9)VXttt > <WA YiMtfv^v b ■ 7i7« 

^tzHb. FIFOKy 7 r4<#*£g£3 0 7Afc 3 0 7B£ L 
T#1M K£»ft&*u ^77ry^ll#f>f F 

• 7x - rn^A*^^^2WX«iaiflai 1 oa 
k 1 1 owmwTizhh. znmoTvy* vwtm 

[ o o 3 8 1 bim f £ k . mm\m 1 nsgw 

tM FT** ) fc£*tt«WC. S3 2 2W4. 
Mrffl^A^ 7 h£J8SU dtlS- r)i^c7)j C6x 

{mmmnxotz) kvzTAA*vrti>&%/ 

-fn-Fitfll 1 5rt<O0B£3K^£. BlM fkib 

[0039] R*Jfc % AIM FiUWaT^tt: 
SSKLTt**. &*Ty79 2 1 7 Ate. fSr^\-^y b 
£A»M F • y h 3 1 8AfcBlM F - y*Jr-y b 3 1 

8Bfcy-hf~&ttM*>**y--b - r^rb^g3 1 

H*t2*1& <*3r;bfc. BlM F - WJX9 • 7FP* 



0-1 5I±A*M F • l/y'X^7r>f^l6-3 IT 
ftt^x* - 7KI/XB' hSJft^^ii^) . tcOJI 
/ffcM^fcg^&jBJnt*? h#&y\^y hfcy^y 

^7hj fcJg^Sfifi. SJWI&S3 1 9I*A1M 

vxm w tmrnz ) **m k • ^w:w>f 
ffis^rs . v/p?-7v ^^-3 2 1 unai^a 3190^ 

«TCA*>f -9">f K • b (31 8AX(i 

3 1 8B) ^fcr%^*»ui-&. awLfc^y hii 

A^>f K - hfcB' H - y^y h^A1^>f H • 

-f^-^' - y^ y Nc0^$:^^ o A^>f 9 

Hfc:4i&^eUbSq&*rs^y^y MiWl-T* 
t:tb££#<W4 9A<&ti*frh. S->T, ^*6^ 

*. *fe«r«^y^y hft*AiM HTHJfrTifc. y<>f 
r^-f >\$mii'-'r>x r^A. B' . A. A N B^ 
Srfi. miy^ y Ytfimit&WJ K*ft 

B' . A. B' Vj X\ ZtM* £XW *H Ktft^yt 
^^h^HifiLhcOB' l^>f b 

mmMALoh. Tbbh B' . B^ B' . 

tJ\ B' s A. B' . A. A. V. A. B' COXotcis- 
[0040] VXTcrmXTu*: v^V^<m<7)$&l 

(*ttm 7v*vV£tomz$iti&fr£vki^ rm- 

fri*t. itmmizm^lt: rftmz-VVM Fj k 
^o&W?>WLmm\$. ^ftWA Y<T> r^iSj b 
^044^ ( 4 ) tfrfry^-y b^offlco^ix^^. ^ij r^i 
S<9C6x8aij i: \*-Vk*T* b'j i0H*tttfr& 

-^^^ (^mro-lr ylfT) rtTMWcllff^ii^ 
^ i> coT' ! ! (il5^ 4 9)V<n\>v>k MfffcHfrS ii^> 

»1S: A n A, 2 {B n A 13 } B 12 {B 13 } A 14 
: <A 21 B 21 A, 2 B 22 ( A 23 {A 24 B2 3 B 24 ) 
[fSl] 
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[004 1] ±fB^T\ AhBlM FA^£*£S5fft 
*^#»236fcWfc*v*fc*>. ^Ht-KTIi*»« 
F J: 0^omtiHff(c^< CI h . 

comm^m^'tt ztizx hvmmz . ttz. z<n 
m&ig&LtzbtBcDmf isxr-^vtmizm^i. 

*zMmbirtcnw¥tt» (mm i dvmz 
mx^-h) trasu rv^vy-vmtte&mz^iz 

[0042] C6xT'^^-^Pt-c7)X b-MtX&J - 

h i><ofi\ Xtemy^i* - *± y # 
v is* t LTimztifzms*^ v is* ■ $xmz 

(MlM F) Wh-W, :WiH«B 

F£^£tc#fsrrs <r h fe^regT*. zcom^-u^m^ 

[0043] TO^3|gM!lhO¥im^^2llife^<7)$ 
>f F ■ X F y-A££lM X<t>¥£x F ij 

-VVxT&mtiZMath. Z<0 rn-/ki B£iM 

1. 7D-fc??2 0 0«tl&%-~-F T^ffL 

2. SfBi^v^^atfXxT^12 5fc:J:0. rn* 

•vif 2 o otiUbBetmrescL^ jt 3 taw*- fa> 

13 0A^r?b"-^^ o AIM F • 7x7f 



S£j&9E*LTt*£ISAiM F 1 3 0NiAb-fr1-t. 

3. BtM F- 7x^^-rn^A*^>^XlXM» 
Still 1 OBfcmjgflKrgSi^NyF^ - TFPX^o 

sK^Fry^;P**LT/l— f-y*ai. AIM Fcoxv 

[0044] zcomJwvybv^T (i-%t>*>, m% 
Ett^-f^mfA, rtos) g#£,r,r?#;i 
T^££. KSiffBtM Fl 3 0B£ryxxrF Wr^Sd 

p?**«>ii0> rieHKfipj Mfm. f 

• 3-FS/i|gTS3WLSi^g*s*^ # Zix^m 
0. A^>f F 1 3 OA^rn-b vV-Zntfr&LKmUtt 
[0045] s t>lZimV& h . ti&ts: 

^zti\^r><nwj:hm&<F>^~Y ah'j-A (^r 

^KLfc2-W*^ F\ 4HILfcl»0^t>f Ffc 1 
mm*TA F) tM/-F*7L*W0a»fe«rv\ n 
»M yii. fflSS^n-F • X F y-Aifl/rW/ 
XFU-A^§|L. Uf^><^lSLT^TL. Kl^T 

'iSI^*^. ny/M^ii. VA fJl^ti^VHLPcom 
[0046] ^fB^^U— f >f ^^fAll ^rt 

>f x^x h y-Ams^^ii/^^farn-b y^co- 
-xmA vzfimt&xomzi. ^xnmitzcom 
mcom*mm?A v?fi»*mi*iti?et>& z t zmm 
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AIM F^ r n-ypj ~f & J: d£tere£ . <fcweiM F 

[0047] *mwmm m uzmizmix . $ *> izm 

( 1 ) S^^r-^rn-tr y^(ci5V^T. Mr- 
*}>?comj£cr>i><7)e9fflfflTX\ T-fUiSxfcoMlfl 

x?tmi mmffimmm txm i /d^a*^ 

( 2 ) ^ 1 ««^if-^70-t 7tCi>^ 
AIM Hh^ilCT-^P^x^^^^glL^fflOB^ 

<?>aim vtmm^mco¥ttcr)#MLtimcDW'4 f 

-*l^**fcAlMFBt^fc(cBraU I2TO 
/^^^y^liW F ■ T-^i^^fcBiM FfiS 

2oc7)Jfc&L?tro^^A#^x F y-A£pp$£8yi 

( 3 ) ^2^ie^cos^^i5x-^ro-e^^(c^v> 
wjxfmw KS*i:W K»#fc £^rr&sufag 

*M K«ft££ QMflJ&tu 3l2*-FTrttAlM F • 
l»DIHf9vyx?OAlM F&#lcJ: 9S9»Sfu 

< 1 1> immmvv^amA m#tzx owais 

[0 04 9] (4)*2«Ea^Bg*^S7 f ^ro 



££tr^lt8r^*F U-AfcjSSU Ai^>f F - r-* 
W/***fcA!M Fgg^Mfc^LT^SfU If! 2 
*-FT\ ®2rn^^^'>y^^J:0»Jffll8it^ 

^^£7)^$r^O®2^XFU-A^iS^L. B1M 

f • T-tvisxtt&H mm&wzm]Lxm 

( 5 ) ^2^IEm^S^^x-^rn'fe <y-0-££ti 

9 1 Aif-r Fsi^a^#Bs-r^>^t ( 2 ) bim f • 
mzTJX'^y^t&ztizxqw-j vmagmzm 

JBLTHfifSfU Jg2*-FT\ ^2/o/7A^^y 
-A£]£gU B^>f FS^M^^LTUff^^i 

( 6 ) w> 5 mm^m^^'r- ? to -t ^tfcv* 

rn/^tyt, 35l*-FT\ x-^7° 

[00 50] (7>»5J^aofifMWS7 f -^rn 

KT\ f-^rot7tliSiro/7M^y^^ 
^7x7fl, ®2^-FT\ f-^/n-b 

1 7Dy y 7M 1 )/'^ ^W^^> /P^A^ * U J&»6 
N/2t' 7 h^$:7x7fU m27a77&#'y 
>?lz#fc't$>7ay7&*±yfrt>ti/2\z >y hCOfii 
^7x7fn, ®^^i§T-^rn-b yir 

( 8 ) IB2«SB<?>jBfift^ST-^rn-fe y^fcfev^ 
T. ^l^-Fh^2^-Ffcco!Sa^2^-Ftm 
l^-F^O^^m^^J:0$Offll$ii^. US: 

x. mifflwisisxfftmjz&wizmimcot'y 

Ifi1§LTT-?7-n* 7tl« 1 F tm 2*- F fc 
coh* y F^^^lffl^h' y FH^ieiiLTx-^rn 
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do) msmm^m^^mf-^m^ vv-tz& 

(11) »2«E»0«fi»^BT-^7^*^^t45 

[005 1] (I2)*mi\*m&rr-9^V*91A 
OA. 140B£. mmmmi30k. 130B£.^ 

gcrviyy&xiyy? 1 1 oa. i i 0Bfc£*trifigt& 

^f-^/o^7TO0, ^lX(i^2^-KO^' 
-^rnt 7tM-ife^ b y-A^Ufff^. §12 

jssLXi>i\\ ifctt. f-^rnt 7 til (l) 
A^M H - t-^I^x^A^M K«S^M£#!S-f£ 
fii&t ( 2 ) BlM F • f-^I/yX^i:Bt>f FSf&K 

0. AIM K^I^M^^fflLT^-^rn-fe^^ 

mmth^z^tsm i h u -Mzjm txi>x 

V\ 311 ^-b"m. r-^rnHr -/ITOS-IM ?)VX 
Nt'7h^^7x7f«. 3fS2*-KT'te. 

^te3eS<^lM 9)VX^Sarrxiyy^ij^ 



[Hi] %mm£&^xmi<nm\t7ntvvcmx' 

P^Tbyufy J±%XSt- ?X ^ »J <r>fgB£f t; L ^ ^ o 
>y7&0T*;&6. 

[02] *%0^1ll»J^oT^$^vr01or 
n-b y^co^n >y ?HHT*&& . 
[03] ^^co^HigWci O^S^n^i^or 

100 CPU 

105 ro/7^ty 
160 f-^ty 

13 OA A1MK 

13 0B B^MK 

s. l. m. d msm 

14 OA. 14 0B l/yX^7r^f;l/ 

110, 11 OA. HOB 7x7f-ro^7W 

115. 1 1 5 A. 1 1 5B ^fa^7f/f3- 

13 5A. 13 5B #tf£gg 

125 ^*V*?&tf*xT§£B 

120 ^Mr^>fytit^M 

14 5 Ui/Afimffi 

15 0. 15 OA. 15 0B mWVVX? 
217 A. 2 17B tSi^T^r* 



[04] 



IS-J1ttB' 



B+4 K»S» 



JL 



B** K- 



7K> 



y-* RAM 
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145 
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««*a MJM 



zzr 
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160 
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B*-f K 
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150B 
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[H3] 




